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The synergistic activation of FLOWERING LOCUS C 
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Arabidopsis. 

Poduska, Branislava; Humphrey, Tania; Redweik, Antje; 
Grbic, Vojislava (1) 

(1) Department of Plant Sciences, University of Western 
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Article 
English 

The genetic changes underlying the diversification of plant forms 
represent a key question in understanding plant macroevolution. To 
understand the mechanisms leading to novel plant morphologies we 
investigated the Sy-0 ecotype of Arabidopsis that forms an enlarged basal 
rosette of leaves, develops aerial rosettes in the axils of cauline 
leaves, and exhibits inflorescence and floral reversion. Here we show that 
this heterochronic shift in reproductive development of all shoot 
meristems requires interaction between dominant alleles at AERIAL ROSETTE 
1 (ART1) , FRIGIDA (FRI) , and FLOWERING LOCUS 
C (FLC) loci. ART1 is a new flowering gene that maps 14 cM 
proximal to FLC on chromosome V. ART1 activates FLC expression through a 
novel flowering pathway that is independent of FRI and 
independent of the autonomous and vernalization pathways. Synergistic 
activation of the floral repressor FLC by ART1 and FRI is 
required for delayed onset of reproductive development of all shoot 
meristems, leading to the Sy-0 phenotype . These results demonstrate that 
modulation in flowering- time genes is one of the mechanisms 
leading to morphological novelties. 
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variation in Arabidopsis accessions. 

Gazzani, Silvia; Gendall, Anthony R. ; Lister, Clare; Dean, 
Caroline (1) 

(1) Department of Cell and Developmental Biology, John 
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Plant Physiology (Rockville) , (June 2003, 2003) Vol. 132, 
No. 2, pp. 1107-1114. print. 
ISSN: 0032-0889. 
Article 
English 

Allelic variation at the FRI (FRIGIDA) and FLC ( 
FLOWERING LOCUS C) loci are major determinants of 
flowering time in Arabidopsis accessions. Dominant alleles of 
FRI confer a vernalization requirement causing plants to 
overwinter vegetatively . Many early flowering accessions carry 
loss-of -function fri alleles containing one of two deletions. 
However, some accessions categorized as early flowering types do 
not carry these deletion alleles. We have analyzed the molecular basis of 
earliness in five of these accessions: Cvi, Shakhdara, Wil-2, Kondara, and 
Kz-9. The Cvi FRI allele carries a number of nucleotide 

differences, one of which causes an in-frame stop codon in the first exon. 
The other four accessions contain nucleotide differences that only result 
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in amino acid substitutions. Preliminary genetic analysis was consistent 

with Cvi carrying a nonfunctional FRI allele; Wil-2 carrying 

either a defective FRI or a dominant suppressor of FRI 

function; and Shakhdara, Kondara, and Kz-9 carrying a functional 

FRI allele with earliness being caused by allelic variation at 

other loci including FLC . Allelic variation at FLC was also investigated 

in a range of accessions. A novel nonautonomous Mutator-like transposon 

was found in the weak FLC allele in Landsberg erecta, positioned in the 

first intron, a region required for normal FLC regulation. This transposon 

was not present in FLC alleles of most other accessions including 

Shakhdara, Kondara, or Kz-9. Thus, variation in Arabidopsis 

flowering time has arisen through the generation of nonfunctional 

or weak FRI and FLC alleles. 



L5 ANSWER 11 OF 

DUPLICATE 7 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



65 BIOS IS COPYRIGHT 2 003 BIOLOGICAL ABSTRACTS INC. on STN 



AUTHOR (S) 
CORPORATE 

SOURCE : 



SOURCE : 



DOCUMENT TYPE 
LANGUAGE : 

AB FRIGIDA (FRI) 



L5 



2002 :522944 BIOSIS 
PREV200200522944 

DNA polymorphism at the FRIGIDA gene in 

Arabidopsis thaliana: Extensive nonsynonymous variation is 
consistent with local selection for flowering 
time . 

Le Corre, Valerie (1); Roux, Fabrice; Reboud, Xavier 
(1) Laboratoire Malherbologie et Agronomie, INRA, 21065, BP 
86510, Dijon Cedex: lecorre@dijon.inra.fr France 
Molecular Biology and Evolution, (August, 2002) Vol. 19, 
No. 8, pp. 1261-1271. http://www.molbiolevol.org/. print. 
ISSN: 0737-4038. 
Article 
English 

4 is a major gene involved in the 

regulation of flowering time in Arabidopsis thaliana. Nucleotide 
variation at this gene was investigated by sequencing 25 field ecotypes 
collected from western Europe. Genetic diversity at FRI was 
characterized by a high number of haplotypes and an excess of 
low-frequency polymorphisms. A large excess of intraspecif ic nonsynonymous 
variation associated with low synonymous variation was detected along the 
first exon in the FRI gene. In contrast, no excess of 

nonsynonymous divergence was. detected between A. thaliana and A. lyrata. 
The Tajima and McDonald and Kreitman tests, however, suggested that this 
gene has evolved in a nonneutral fashion. Nonsynonymous variation included 
eight loss-of -function mutations that have probably arisen recently and 
independently in several locations. A phenotypic evaluation of ^ the 
sequenced ecotypes confirmed that these loss -of -function mutations were 
associated with an early- flowering phenotype . Taken together, 
our results suggest that DNA polymorphism at the FRI gene in A. 
thaliana from western Europe has been shaped by recent positive selection 
for earliness in a set of isolated populations. 
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The MADS domain-containing transcription factor FLOWERING LOCUS 
C (FLC) acts as an inhibitor of flowering and is a convergence 
point for several pathways that regulate flowering time in 
Arabidopsis. In naturally occurring late -flowering ecotypes, the 
FRIGIDA (FRI) gene acts to increase FLC levels, whereas 

the autonomous floral promotion pathway and vernalization act to reduce 
FLC expression. Previous work has shown that the Landsberg erecta allele 
of FLC, which is not a null allele, is able to partially suppress the 
late -flowering phenotype of FRIGIDA and mutations in 

the autonomous pathway. In this study, using a null allele of FLC, we show 
that the late -flowering phenotype of FRIGIDA and 

autonomous pathway mutants are eliminated in the absence of FLC activity. 

In addition, we have found that the downregulation of SUPPRESSOR OF 

OVEREXPRESSION OF CONSTANS1 by FRI and autonomous pathway 

mutants also is mediated by FLC. Complete loss of FLC function, however, 

does not eliminate the effect of vernalization. Thus, FRI and 

the autonomous pathway may act solely to regulate FLC expression, whereas 

vernalization is able to promote flowering via FLC-dependent and 

FLC -independent mechanisms. 
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